The concept of fraction and the concepts related to the fraction have an important place in primary and secondary school education programs. In this respect, primary school teachers need to be careful about the concept and sub-meaning of the fraction. In this study, general survey model was used to determine the level of knowledge of the primary school teachers about the meaning of fractions. A total of 266 primary school teachers (149 female and 117 male) participated in the study in Turkey. For collecting data, a success test was developed by the researchers about the meaning of the fraction. The data were analyzed by using SPSS 21 package program. The general success average of the teachers was found to be 60.2%. The most successful sub-meaning of the fraction is the operator meaning with 80% and the least successful meaning is ratio meaning with 48%. Furthermore, it was concluded that there is a positive correlation with each other in all sub-meanings fractions.
Introduction
Mathematics generally is a system created in the mind of the human. There are ideas, thoughts and relations in its structure. These are the results of successive and mental abstractions. A generalization is made by creating integrated circuits of each other. Mathematics is a generalization that is made by forming the integrated circuits of these. In other words, it can be said that the reasoning method is used.
In terms of the structure of mathematics, prerequisites are one of the areas where the relationships are the highest (Baykul, 2005) . In mathematics teaching, any concept cannot be taught without gaining other concepts in its prerequisite (Altun, 2013) . Bloom (1976) , as a result of his research, states that the pre-requisite for learning a particular learning unit in areas such as mathematics, is related to the learning at the end of the lesson or at the end of the semester and that the pre-requisite learning affects the subsequent learning. Mathematics subjects have a stronger spiral and sequential structure than the other sciences.
Mathematics education aims to educate people who do know mathematics and apply the knowledge of mathematics, do mathematics and solve problems (Olkun & Toluk, 2003) . For this reason, knowledge societies of the 21st century need to go beyond basic skills and acquire "new qualifications" (Gür & Korkmaz, 2003) . In this sense, the nature of mathematics teaching needs to be changed and the learning environment and opportunities should be prepared by teacher in a way that will allow to use the intellectual processes of his/her students.
Many conditions such as the adequacy of mathematics curricula, teachers' equipment, the appropriateness of the educational materials to the new generation of children, and the contribution to education of out of school time, affect education. In such cases, our country level is answered with unattractive results in international exams such as PISA (Programme for International Student Assessment) and TIMSS (Trends in International Mathematics and Science Study) (PISA National Report, 2015 and TIMSS National Report, 2015) .
In the age of technology, the importance of knowledge is rapidly increasing, so the concept of knowledge and understanding of science are changing. As technology advances many concepts are differentiated, and the skills that societies expect from individuals to change with all these changes are changing (Millî Eğitim Bakanlığı [MEB], 2005) . Depending on this, the education of the teachers who will carry out the change is becoming more and more important.
One of the most strategic elements of the education system is the teacher (Bursalıoğlu, 2002) . It is inevitable that the characteristics of the teacher affect the teaching process activities (Uğurlu & Polat, 2011) . Therefore, it can be said that the achievement to the goal of education largely depends on the performance of the teacher in the classroom environment (Baloğlu, 2001 ). According to Karacaoğlu (2008, p. 71) , the increase in the quality of teacher education affects the student's learning.
Although teacher education is given at faculty level in university, the level of teachers' qualifications is not only related to this education. Preschool education, primary, middle and high school education also determine the quality of students coming to the faculty of education. Moreover, the lack of training on teachers' training means that the human capital required for the development of the education level of our country is much lower than the existing one. Therefore, enhancing teacher quality should be a national priority, especially for primary school teachers. Shulman (1986) , "The teacher what should know?" "The teacher what should do when explaining the lesson?" based on the questions that teachers should have, considering the relationship between teachers' subject knowledge and the way they present it to the students. He revealed a new model about the knowledge that teachers should have field knowledge, knowledge of the curriculum and pedagogical knowledge. Therefore, he re-established the teacher knowledge model that knowledge of the field, knowledge of the curriculum and pedagogical content knowledge. In addition to these three areas of knowledge, the teacher must have many qualifications such as self-renewal, effective use of technology, openness to innovations and lifelong learning.
Teachers have a great responsibility for effective training activities. The creation of the training environment, the selection of teaching materials and teaching methods, and the efficient implementation of the activities are some of these responsibilities. The level of knowledge of teachers, who play an active role in the positive changes in the students' behavior and leave important traces in students' lives, is considered to be very important (Ekiz, 2011) . In this context, it can be seen that primary school teachers are able to present mathematical subjects and provide an effective teaching process to their students.
As mathematics contains many abstract concepts in terms of general subjects, it can cause many misconceptions. For this reason, a lot of research has been done on misconceptions that may occur during mathematics teaching. One of the most abstract and hardly understood subjects of mathematics, it is the concept of fraction that contains many concepts, which cannot be immediately understood and even have sub-meanings within itself (Aksu 1997; Booker 1998; Brown & Quinn, 2006; Işık, 2011) . Learning and understanding of fractions for both primary and secondary school students is an important problem. In addition, it was revealed that students were weak in understanding the concept of fraction as a result of many studies (Saxe, Taylor, McIntosh, & Geahart, 2005; Wearne & Kouba, 2000; Van de Walle, Karp, & Bay-Williams, 2014; Sowder & Wearne, 2006; Bray & Abreu-Sanchez, 2010 ).
It is stated that different personal experiences would be beneficial, so that the students can understand a fraction in different situations, that is, to meet different situations and to gain different personal experiences in order to comprehend different meanings and expressions of the fraction (Ersoy & Ardahan, 2003) .
In general, it is stated that a fractional expression such as a / b can be interpreted in five different ways (Behr, Harel, Post, & Lesh, 1993; Lamon, 2007; Pantziara & Philippou, 2012) . These are often summarized as part-whole, measure, ratio, quotient (division) and operator. Fraction models can be used in all of these five contexts.
Part-Whole Sub-Meaning
The part-whole sub-meaning of a fractional expression, such as a / b, generally involves the physical or mental fragmentation of the whole (Sowder, 1995) . In the part-whole expression of the fraction, it is shown that a whole is divided into pieces of equal size. It can be said that this sub-meaning of the fraction is the most commonly used and the easiest to understand.
The part-whole sub-meaning of the fraction is related to the other four meanings of the fraction, albeit in different proportions. The whole meaning of the fraction is related to the other four meanings of the fraction, although in different proportions. Charalambous and Pitta-Pantazi (2005) point out that part-whole sub-meaning of the fraction is closely related to the processor and ratio sub-meaning of the fraction and is less related to measure and quotient sub-meaning of the fraction. They also stated that the concept of part-whole is essential to learn the concept of fraction but that this concept is not enough alone. In the curriculum of primary school mathematics lesson (1-4 classes), it is emphasized that the part-whole sub-meaning of the fraction is focused. ies.ccsenet.org International Education Studies Vol. 12, No. 6; 
Measure Sub-Meaning
Lamon (2012) stated that the meaning of the measure is related to two concepts which are close to each other, firstly; as a number that states how large the fractions are numerically, the second one; it is considered to be the relation with the measures used to determine a distance from the starting point assigned to the specific intervals. In terms of measure, fractions refer to whole numbers, but the measure sub-meaning of the fraction quantities such as length, area, weight, volume and time in the range of integers.
The measure meaning of the fraction is based on three principles of measurement (Flores, Samson, & Yanik, 2006; Stephan & Clements, 2003; Yanik, Helding, & Flores, 2008) . Firstly, it is the inverse ratio between the measurement unit and the amount of repetition of that unit. In other words, the smaller the measurement unit, the greater the amount of repetition during the measurement process. The second principle is that the measurement unit can be reduced as desired. The third principle is that the unit can be repeated up to the desired unit between two ends of a length or plurality to be measured.
The measure meaning of the fraction is also important for understanding the density characteristic of rational numbers. According to this feature there are an infinite number of rational numbers between two rational numbers. This can be represented as placing the other rational number or numbers in the range obtained by expressing two different rational numbers (equalizing the denominators) in the same unit in fraction (Yanık, 2015) .
Ratio Sub-Meaning
The ratio is expressed as a numerical representation of the proportional relationship between the multiplicities of the same or different measurement spaces (Van de Walle et al., 2014) . The ratio meaning of the fraction means the relationship between the multiplicities. This is like the relationship between apples and oranges in a fruit basket (Post, Cramer, Harel, Kiernen, & Lesh, 1998) . The ratio meaning of the fraction can be written in the form of a / b. The multiplicities like a and b are proportionally compared with each other.
The meaning of the fraction ratio is seen as a comparison sign rather than a number because it expresses the relation of the linked amounts. However, Siegler, Thompson, and Schneider (2011) have highlighted the phenomenon of odds with the emphasis on the proportions of the multiplicities of different measurement spaces. An example of this is the sugar / water ratio can be given when mixed with 1 part of sugar and 2 parts of water in a solution to give the density of the solution and the unit of this ratio will be sugar/water (Akar, 2009 ).
The ratio meaning of fractions is closely related to the ability to think proportionally. It includes the ability to interpret and make decisions about the nature of the comparison by considering the relative variations of the proportional multiplicities at the same time (Lesh, Post & Behr, 1988) .
Quotient Sub-Meaning
According to the quotient meaning of the fraction, it is considered as the numerical value obtained that the result of a divide operation when the number a is divided by the number b (Kieren, 1993) . In here the number "a" is divided and "b" is the dividing state. The symbols can also be used as a fraction symbols that fraction bar or "/" and "÷". For example: 12 pens will be shared by 4 students. "How many pens takes each student?" like the answer to the question.
The ability of children to express the remainder as fraction may not give sufficient insight into how meaningful these fractions for children. The main source of many problems experienced by the children about the remained divisions, the fractions aren't well understood (Toluk, 2002) . For the development of the meaning of division of students define fractions as division process and the division and the divisor must understand by students the role in this process (Charalambos & Pitta-Pantazi 2005) .
Operator Sub-Meaning
Toluk (2002) states that operator sub-meaning of rational numbers represents the rule of multiplication process. Charalambos and Pitta-Pantazi (2005) state that operator sub-meaning of fractions can be considered as a compound process which is a result of two multiplicative processes or a combination of two discrete but related processes. In terms of operator meaning, rational numbers are considered to be a process (function) applied to a number, object or cluster (Behr, Harel, Post, & Lesh, 1993) . In both cases, this process can be considered as applying the numerator to the amount in hand, and then applying the denominator to this result or the exact opposite. So; When p / q is applied to a length L, the L length is expanded to p times and is q times reduced or when p/q is applied to a cluster of n elements, the cluster is first becoming a cluster with n.p, then it turns into a cluster with n.p/q elements (Kadhi, 2005) .
When the primary school and secondary school mathematics teaching programs (2017-2018 academic year) are ies.ccsenet.org International Education Studies Vol. 12, No. 6; examined, it is located in all grade levels from 1st to 8th grade. When Primary School Mathematics (1 -4 Grade) the curriculum is examined, the concept of fraction and its related outcomes; 18% in the first grade; 18% in 2nd grade; 23% in 3nd grade and 28% in 4nd grade; the mathematics curriculum for grades 1-4 is average of 22. When the Middle School Mathematics Curriculum (5 -8 Grades) is examined, it is seen that about 30% of mathematics subjects are related to the concept of fraction. Considering the total of primary and secondary school education program, the concept of fraction and acquisitions related to the concept of fraction correspond to about one fourth of total gains from 1st grade to 8th grade (MEB, 2013; MEB, 2015) .
In recent years, many studies (Arcavi, 2003; Bezuk & Armstrong, 1993; Hasemann, 1981; Işıksal, 2006; Keijzer & Terwel, 2003; Rule & Hallagan, 2006; Steffe, 2002; Poison, 2013) have been done to make teachers and students realize the different meanings of the fraction and the misconceptions for fractions are focused on. The fact that these misconceptions do not occur when the subject of fractions are taught, and that the misconceptions have been realized, and the elimination of the misconceptions in the following stages, depends on the good level of knowledge of the teachers during the teaching. It is suggested in researches (Ball, Hill, & Bass, 2005; Biber et al. 2013; Işık & Kar, 2012; Toluk-Uçar, 2011; Yenilmez & Ata, 2013 ) that in order to prevent the mistakes made by the students about the fractional and fractional meanings is recommended that teachers should plan the instruction and give examples in this direction by predicting these misconceptions. As seen in all these studies, there are still a lot of problems about the fraction. The absence of these problems is mostly due to the fact that classroom teachers do well in this field.
Considering that the subject of fractions has an important place in elementary and middle school mathematics education programs and it is important in terms of forming the basis of many subjects, this study has emerged in order to determine the knowledge of the primary school teachers about the meanings of the fraction.
Research Questions
This study aims to determine the knowledge of the primary school teachers about the meanings of the fraction. 
Methodology
In this study, general scan model was used to determine the knowledge of the primary school teachers about the meanings of the fraction. General scan models are a research method on a sample or sample taken from the whole of the universe or a group in order to judge a subject for the universe in a universe of many elements. General scan models are, in a universe, consisting of so many elements, the models of scanning on the whole universe or else one group or a sample of it which is used for getting a general idea (Karasar, 2012, p. 79) . A descriptive study was conducted to investigate the relationship between variables in the form of the relationship between researches the primary school teachers' general knowledge about the fraction and their sub-meanings. The research is a descriptive study that investigates the relationships between the variables of class teachers as to whether there is a relationship between the general and each sub-meaning of the fraction.
Study Population and Sampling
In this study, the sample group was selected from non-random sampling types by purpose sampling method. Purpose sampling is a kind of sampling that allows for rich in data collection and in-depth research depending on the purpose of the study (Büyüköztürk, Kılıç-Çakmak, Akgün, Karadeniz, & Demirel, 2016) . Criterion sampling was chosen from species of purposive sampling, the basic understanding of criterion sampling is to study all situations that meet a predetermined set of criteria. The criteria may be created by the researcher or a list of criteria prepared previously can be used (Yıldırım & Şimşek, 2013, p. 112 ). In the sample of this study, it has been considered as a criterion for the fact that the primary school teachers have been educated at least once from the first grade to the 4th year and they are still active in the teaching process. The characteristics of the primary school teachers participating in the study are given in the table 1.
149 female primary school teachers and 117 male primary school teachers, total of 266 primary school teachers, participated in the study. The majority of the primary school teachers attended was graduated from the faculty of education. In the sense of professional experience, it can be said that the number of primary school teachers participating in the success test is similar.
Data Collection Tool
In the study, a success test was developed to measure the level of knowledge of the primary school teachers about the sub-meaning of the fraction, knowledge on the development stages of this success test and reliability and validity studies are given below. In order to determine the level of knowledge of the primary school teachers about the sub-meaning of the fraction, the literature review was done and a draft tool consisting of open-ended questions was prepared. When preparing the questions, education programs about the subject in the Primary School Mathematics Course (1-4 Grades) Curriculum (MEB, 2015) , Secondary School Mathematics Course (5-8 Grades) Curriculum (MEB, 2013), PISA and TIMSS the questions are considered. The draft of the measurement tool consists of a total of 24 questions, 5 for the part-whole meaning of the cut, 4 for the meaning of the measure, 4 for the meaning of the ratio, 5 for the meaning of division and 6 for the meaning of operator. After taking the opinion of 6 field experts who were doctorate in mathematics teaching in this outline of the measurement instrument and making necessary corrections, reliability and validity studies were conducted in relation to the psychometric properties of the test.
Reliability of Success Test
Many definitions of reliability, which is one of the most important characteristics of the measurement tool, have been made. While Turgut (1997) sees the measurement results as a measure of free of errors, Crocker & Algina (1986) defines the measurements made to measure a certain feature as the repeatability of the same individuals in similar situations. The reliability is related to how accurately the property is measured by the test. The correlation coefficient calculated as the reliability coefficient of the test results is also used to interpret the extent to which the actual variance of the test scores depends on the error factor (Büyüköztürk et al., 2016, p. 109) .
Since a single application-based test will be used in this work, formula was used as the reliability index in other words internal consistency coefficient. The KR-20 formula is a statistical reliability formula used when the answers given to a test item are scored with 1 (true) and 0 (false) (Büyüköztürk et al., 2016) . The internal consistency measures of the prepared success test (KR-20) were found to be 0.795. According to Özdamar (2002) , the reliability coefficient is medium level reliable at 0.60<α<0.79 when 0.80<α< 1.00. it is highly reliable. According to this, it can be said that the success test which is prepared to measure the level of ies.ccsenet.org
International Education Studies Vol. 12, No. 6; knowledge of the primary school teachers about the meanings of the fraction has sufficient reliability. Item-total score correlations are expected to be greater than 0.25 for the item selection. Obtaining close to zero or negative values indicates that the substance is insufficient to measure the subject to be measured (Erkuş, 2003; Özdamar, 2002) . Therefore, the scores lower than 0.25 were removed from the test, in the last case, the lowest was 0.27 and the highest was 0.47.
As a result of the analysis of the success test for sub-meaning of the fraction, the remaining 16 questions, item difficulty indices increased between 0.25 and 0.87. It can be said that the matter is easy for primary school teachers when the substance difficulty index approaches 1. According to the data obtained, the difficulty index of the 10th item, which is the most difficult substance in the test, is 0.25. The easiest substance is the 14th item with 0.87 difficulty index. Accordingly, it can be said that the questions in the success test cover three levels as easy, moderate and difficult. It can be said that this success test has a medium difficulty test because the item difficulty index is 0.55. In Table 3 below, item analysis of the Success test and item discrimination index and item discrimination were given. Vol. 12, No. 6; When the results of item discrimination index of the success test are examined, it is seen that this value is between 0.39 (question 1) and 0.72 (question 2). In order to be considered as a good discriminant in a test, the substances are stated to be between 0.30 and 0.40; whereas the above items with a value of over 0.4 are considered as "very good" and are reliable (Grove, Burns, & Gray, 2012) . According to this situation, it is seen that the success test is in a quite good condition according to the difficulty index and there is no item to be excluded from the test.
In addition, the level of significance between the 27% subgroup and the upper group scores of 27% was examined data from the group of 102 people who applied the questions in order to see the power of discernment of the success test. The t-test was applied to the total scores obtained from the lower and upper groups and the following results were obtained. As seen in Table 4 , a significant difference was found between the upper and lower groups of the sample group, in which we performed the success test, in favor of the upper group (p<0.05). In this case, it can be said that the prepared test has the power to distinguish between the lower and upper groups in order to sub-meaning of the fraction. According to these results, it can be said that the test of success is good.
Validity of Success Test
The validity of a measuring instrument depends on the validity of each of the substances that make it. Substance discrimination indicates the validity coefficients of the substances in the test. In other words, matter discrimination is the coefficient that shows the extent to which the item measures the variable to be measured (Umay, 1997) . According to Büyüköztürk et al. (2016) , the validity is related to the extent to which the measurement tool measures the desired property of the individual without mixing with other characteristics.
In this context, scope, criterion and structure validity gain importance. Factor analysis (exploratory and confirmatory) was used to collect knowledge about the construct validity of the measurement tool. Factor analysis provides a significant contribution to the evaluation of the construct validity of the test scores (Nunnally, 1978; Stapleton, 1997 , referring to Büyüköztürk et al., 2016 . One of the assumptions of the exploratory factor analysis is that the data are obtained at equal intervals and continuously. Since the scoring of the data in the prepared success test is "1" for the correct answers and "0" for the wrong answers, the correlation matrix that we should base on when we want to do an exploratory factor analysis should be the Polychoric (tetrachoric) correlation matrix (Lorenzo-Seva & Van Ginkel, 2016) . When it is desired to perform exploratory factor analysis for success tests, it is stated that a factor analysis based on tetrachoric correlation matrix should be performed (Lorenzo-Seva & Ferrando, 2013) . In this study, a factor analysis was performed based on the tetrachoric correlation matrix since a success test is prepared and correct-incorrectly evaluated for being coded. Factor analysis based on this tetrachoric correlation matrix was performed with a program called "Factor Analysis". In order to determine the level of knowledge of the primary school teachers about the meaning of the fraction, the data obtained from the measurement tool consisting of open-ended questions were examined by Kaiser-Meyer Olkin (KMO) coefficient and Barlett Sphericity test. KMO test results cannot be accepted if they are less than 0.50; 0.50-0.60 is bad value; 0.61-0.70 is weak; 0.71-0.80 medium; the value of 0.81-0.90 is good and the value above 0.90 is reported to be excellent (Çokluk, Şekercioğlu, & Büyüköztürk, 2012; Şencan, 2005) . The KMO coefficient indicates that the data are suitable for analysis as it approaches 1, and that it is a perfect fit when it is 1 (Sharma, 1996, p. 116 Eigenvalue and variance percentages can be used to determine the number of factors that can reveal the relationship between substances (Çokluk et al., 2012) . The rotated basic components analysis was performed for the prepared success test. The principal component analysis describes how a variable will contribute to the component and the state of the existing components in the data (Field, 2002 ). The following table shows the eigenvalue, the explained variance and the total explained variance percentages.
In the table 6, the results of the exploratory factor analysis of the success test prepared for sub-meaning of the fractions are seen. For the 16-items test for success test, five components with eigenvalue above 1 formed. In the content of these components, it is seen that 24.82% of the total variance by the first component, 10.12% by the second, 8.87% by the third, 7.40% by the fourth and 6.35% by the fifth component is explained. The total explained variance was rate of 57.56%. Factor loads are very important in calculating the variance rate explained by each factor and are the coefficients used to decide the number of factors. As the eigenvalue increases, the variance explained by the factor increases (Tabachnick & Fideli, 2001 from transferred Büyüköztürk, 2002) . The factors and question values of the questions of the success test for sub-meaning of the fractions are below. After determining the factor number of the success test, the distribution of the item to the factors was examined. The rotated component matrix is formed to determine which factor is in strong correlation. According to this, the acceptance levels of the items' aggregation and factor load values are shown in Table 7 . For a items' aggregation, the level of acceptance of an item in more than one factor must give a high load value or the load values of two or more factors of the item should be less than 0.1 (Çokluk et al., 2012, p. 233) . In the exploratory factor analysis conducted to reveal the factor design of the success test prepared for the primary school ies.ccsenet.org
International Education Studies Vol. 12, No. 6; teachers towards the meanings of the fraction, the acceptable factor load value was accepted as 0.30. Question 13 gives a load value of 0.706 in factor 4 and 0.685 in factor 5. The value of this item in both factors is greater than the acceptable load value of 0.30 and the difference between these two load values (0.706-0.685 = 0.021) is smaller than 0.1; indicating that this item is distributed to both types of questions. In exploratory factor analysis, aggregation is undesirable. However, since the test of success was a test prepared for the meanings of the fraction and the meanings of fractions are not definitively and clearly differentiated, it was assumed appropriate not to remove the question 13 by taking expert opinion.
According to the results of exploratory factor analysis, in the success test prepared for the sub-meaning of the fractions, factor 1 means the part-whole of the fraction; factor 2 means quotient of the fraction; factor 3 means the operator of the fraction; factor 4 means measure of the fraction and factor 5 means the ratio of the fraction
The reliability values of five sub-dimensions of the success test prepared for the sub-meanings of the fraction are given below. In the success test, the reliability value (KR-20) of quotient sub-meaning of the fractions was found to be the lowest with a value of 0.759, and the reliability value (KR-20) of measure sub-meaning of the fractions with 0.995 was the highest. The reliability of each component of the test can be said to be good. It is also accepted that the KR-20 reliability coefficient is high and it also gives information about structure validity (Büyüköztürk et al., 2016) . Accordingly, it can be said that the construct validity of the success test is high.
The Process of Application
The achievement test was applied to the primary school teachers in the second semester of the academic year 2017-2018. Each class teacher was briefed on the achievement test before practicing. Success test was applied to each teacher individually and the teachers were not affected from each other. Teachers participated in various provinces of Turkey. Among these, there is a province from the eastern Mediterranean region, a province from the central Anatolia region and a province from the marmara region.
Data Analysis
The answers to the success test which consists of 16 open-ended questions about the meaning of the fraction, which is a quantitative data collection tool, were evaluated according to their true and false. In this evaluation, the answers given to each question were coded if true, 1 and if false, 0. because the questions consist of open-ended questions. Data were analyzed by using SPSS 21 package program. The normal distribution of the data was analyzed and the according to the data obtained, results were analyzed. While evaluating the obtained data, values such as percentage, frequency, arithmetic mean and standard deviation from descriptive statistical methods were used. Pearson correlation analysis, which is used in the data of normal distribution, was used for the relationship between the different meanings of the fraction in the answers of the primary school teachers.
Findings
The first problem of this research that "What is knowledge of primary school teachers about the general meaning of the fraction?" in order to find an answer to the question, the success test was applied. The statistics of the answers given by the primary school teachers for the success test are given in the table below. Primary school teachers gave the most correct answer to the first question (84.2%) and the least correct answer was the 13th question (35%). The competence of the level of learning was expressed as 75% of the full learning of the material applied in a micro study measured by the success test (Yıldıran, 1982) . According to this, it can be said that the primary school teachers have enough knowledge about the exact learning only 1st question, the 4th question, the 14th question, the 15th question and the 16th question. It was concluded that only five questions were above the level of exact learning in the 16-item success test for primary school teachers. Less than half of the primary school teachers were able to answer correctly for 6th question, 8th question, 9th question, 10th question and 13th question. It was concluded that the answers given to these five questions were below 50% and they were at very low levels compared to the exact learning approach.
In addition, the overall success average of the primary school teachers participating in the study was calculated as 60.2 points. Considering that the difficulty level of the success test is 0.55, it can be said that the average score of the primary school teachers in terms of the mean of the scores is moderate. However, it is possible to say that the average success test was insufficient when it was considered that the prepared success test was prepared in question types and content related to the fraction subjects in the range of 4-8 grade.
The second sub-problem of this research is "What is the knowledge of the primary school teachers about each sub-meaning of the fraction?" The answers of the primary school teachers for the success test prepared for the meanings of the fraction were examined according to the sub-meanings of the fraction. The statistics of the answers given by the primary school teachers to the questions about each sub-meaning of the fraction in the success test are given in Table10 below. When the table is examined, it is seen that the average of the scores of the primary school teachers from success test prepared for the five different meanings of the fraction. The mean score for the part-whole of the fraction was 0.68; the lower group score was 0.65; the upper group score was 0.72 and the variance was 0.074. The mean score for the operator (processor) sub-meaning of the fraction was 0.80; the lower group score was 0.76; the upper group score was 0.83 and the variance was 0.081. The mean score for the measure sub-meaning of the fraction was 0.54, the lower group score was 0.50; the upper group score was 0.58 and the variance was 0.108. The mean score for ratio sub-meaning of the fraction was 0.48; the lower group score was 0.44; the upper group score was 0.51 and the variance was 0.085. In addition, the mean score of the quotient (division) sub-meaning of the fraction was 0.51; the lower group score was 0.47; the upper group score was 0.56 and the variance was 0.148. There was also a difference of at least 7 percent and a maximum of 9 percent among the upper and lower group scores.
According to these results, it is seen that the most accurate answer to the questions about the meaning of the operator and the least correct answer to the questions related to the meaning ratio of the fraction. The reason for the correct answer to the questions in the meaning operator of the fraction is that both the curricula in the curriculums are "the finding the desired fraction of a muchness" and the teaching processes are given more process-oriented. The reason for the fact that the part-whole meaning of the fraction is above the average of 0.68 may be due to the fact that the most known and applied meaning of the fraction is the part-whole. It is observed that primary school teachers have scores below the average in the other three sub-meanings of the fraction, rate, quotient (division) and measure. The reason for this situation may be the fact that the concepts of ratio, quotient and measure are included in the curriculum in separate subjects and topics and these are not given by relating to each other and the concept of fraction.
The third sub-problem of this research is "What is the relationship between the primary school teachers' knowledge for the different meanings of the fraction?". In order to find an answer to this question, the relationship between the answers of each sub-meaning of the fraction and the success test prepared for the meanings of the fraction was examined. Pearson correlation analysis that used for the relationship between normal distribution data was used to determine the relationship between the level of knowledge of the primary school teachers for different meanings of the fraction. When looking at the relationship between the variables, if the variables are together increasing and together decreasing values, they are positive; If one of the variables increases and the other decreases, the relationship is negative. And the relationship quantity is determined by the correlation coefficient (Karasar, 2012) .
The results of the Pearson correlation analysis of the answers to the questions about the sub-meanings of the fraction in the success test applied to 266 primary school teachers are given in Table 11 . As shown in the table, Pearson correlation values used for parametric tests show that each meaning of the fraction is in a meaningful relationship with each other. It can be said that the answers given to the part-whole meaning of the fraction are in the positive direction with the other meanings of the fraction and the mean correlation value is in the medium level (r = + 0.51). It is seen that the answers given to the operator meaning of the fraction are in a positive way with the other meanings of the fraction and have a weak relationship with the mean correlation value (r = + 0.45). The answers given to the measure meaning of the fraction are in a positive relationship with the other meanings of the fraction and have a moderate relationship because the mean correlation value is average (r = + 0.56). The answers given to the ratio meaning of the fraction are in a positive way with the other meanings of the fraction and have a moderate relation with the mean correlation value (r = + 0.57). Again, it is possible to say that the answers given to the quotient (division) meaning of the fraction are in the positive direction with the other meanings of the fraction, and that the mean correlation value (r = + 0.54) is in the intermediate level. Because the correlation coefficient will not give knowledge about why such a relationship exists or will not give knowledge about the cause-effect relationship (Ünal, 1996, s.171) , the correlation between responses of the primary school teachers for each sub-meaning of the fraction can be said that each meaning of the fraction has a meaningful relationship with the other meanings (p <0.05) and these relationships are a positive relationship between low and medium level. For example, it can be said that a student who understands the measure meaning of the fraction is able to understand the ratio meaning of the fraction. Or, it can be concluded that a student who knows the ratio meaning of the fractional has information about the quotient meaning of the fraction. Because, there is a connection between these meanings of the fraction.
Conclusion and Discussion
In this study, a success test was applied to measure the knowledge of the primary school teachers about the meaning of the fraction. The overall average of the answers given by the primary school teachers for the success test was 60.2 points. Considering that the difficulty level of the success test applied is 0.55, it can be said that the average score of the primary school teachers for the sub-meaning of the fraction is not enough. Because there is no point that can be accepted as high enough for a success test which is not a high level of difficulty.
This result is very close to the score obtained in the study of Doğan and Tertemiz (2018) for primary school teacher candidates and the meaning of the fraction (59.7%). Similarly, Newton (2008) reported that the success rate of the primary school teacher candidates is about 70% in their study on knowledge of basic fraction concepts and their ability to solve verbal problems related to fractions. Van Steenbrugge et al. (2014) primary school teacher candidates in the study of fractional knowledge, according to the general meaning of the fraction, the level of knowledge of the primary school teacher candidates was 82%. Even though the scores obtained from the studies conducted on prospective teachers are higher than the findings at hand, in studies conducted on students at different levels are also supporting the results of the present study. Baker et al. (2012) examined the fractional knowledge of adults and conducted this study with 333 university students, the performance of adults for fraction questions was 55.7%. Doyle et al. (2016) study about relationship between the sub-meaning of the fractions and the problem solving with high school students, they have achieved success with 61.4% in terms of the meaning of the fraction. Similarly, Clarke et al. (2011) work with the way interviewed by sixth grade students, students' conceptual and operational success in the fractions reached the conclusion that the level of 42.8%. In the study conducted by Charalambous and Pitta-Pantazi (2007) with 646 fifth and sixth grade students, they were found that the students' knowledge about fractions was 52.8%. When the findings obtained from these studies are examined, it is seen that the studies conducted for students, teacher candidates, teachers or adults are not in a good condition in terms of fraction and support the findings obtained in this study.
In general, it is emphasized in many studies that both teacher and teacher candidates who teach both this concept and the students who no matter what level are not in a good condition (Ball, 1990; Gökkurt vd., 2015; Işıksal, 2006; Karaağaç & Köse, 2015; McDiarmid & Ball, 1989; Mumcu, 2017; Toluk-Uçar, 2011) . It can be considered that a teacher who does not have sufficient knowledge of the field will not be able to develop the pedagogical content knowledge in the subject. According to this, it can be said that if the primary school teachers do not have sufficient knowledge about the fraction, teaching the fraction subject to the students will not be successful. For this purpose, planning of teaching processes by focusing on the sub-meanings of both the conceptual and the operative in the process of education of the primary school teachers can help these teachers to realize more effective teaching processes.
When the average of the points taken from the success test for the five different sub-meanings of the primary school teachers is examined, it is seen that the score of the operator (processor) sub-meaning of the fraction is the highest score of 80%. This is followed by part-whole (68%), measure (54%), quotient (division) (51%) and ratio (48%), respectively.
The most accurate answer was found in the part-whole sub-meaning of the fraction with 85% in the study conducted by Doğan and Tertemiz (2018) in order to examine the level of knowledge about the five meanings the fraction of the teacher candidates. This was followed by 67% of the meaning ratio of the fraction, 63% of the meaning operator (processor) of the fraction, 47% of the meaning measure of the fraction, and 36% of the meaning quotient (division) of the fraction. Compared to this study, it can be said that both the part-whole and the operator (processor) meanings of the fractions are higher than the other meanings of the fractions. The reason for this is that the elementary mathematics teaching program (MEB, 2015) , even at different class levels, is more concerned with the part-whole meanings of the fractions and then the operator (processor) meanings of the fractions. Considering the fact that the ratio and quotient (division) meanings of the fraction are mostly included in the Secondary School Mathematics Curriculum (MEB, 2013) , it can be said that because the primary school teachers mostly concentrate their own programs, they overlook other meanings of the fraction. In addition, it can be explained that the meaning of measure and ratio of the fraction is not known enough as the meaning of the fraction in the curriculum, because they are separate and independent subjects apart from the fraction. The reason for the lower meaning of quotient (division) according to the other meanings of the fractions may be due to the fact that the teaching programs are not much mentioned and the numerical values that are expressed by the fractions are not emphasized.
Van Steenbrugge et al. (2014) , reported that the level of knowledge about the ratio meaning of the fraction of the primary school teacher candidates was found to be 94%, the level of knowledge about the part-whole meaning of ies.ccsenet.org International Education Studies Vol. 12, No. 6; the fraction was found to be 90%, the level of knowledge about the quotient (division) meaning of the fraction was found to be 81%, the level of knowledge about the operator (processor) meaning of the fraction was found to be 78% and the level of knowledge about the measure meaning of the fraction was found to be 66%. When these results are compared with the results of our research, it is possible to see very different results according to the meanings of the fraction. For example, while the level of knowledge of the primary school teacher candidates has the highest rate meanings of the fraction in this study, it is seen that the primary school teachers in the study show the least success. Baker et al. (2012) in the study of adult students in terms of success for the sub-meanings of the fractions, it was seen that parts-whole meaning of the fraction 67%; operator (processor) meaning of the fraction 53% and measure meaning of the fraction 47%. In this study, there is no study on the ratio and quotient sub-meanings of the fractions. However, the success rates according to the meanings of the findings obtained for other meanings of the fractions are similar to the success rates in our study.
Similarly, Doyle et al. (2016) , according to the findings obtained from high school students, the success rate for part-whole meaning of the fraction is 74%. The rate of success for the ratio meaning of the fraction was calculated as 67%, the success rate for the operator (processor) meaning of the fraction was 62%, the success rate for the quotient meaning of the fraction was 55% and the success rate for the measure meaning of the fraction was 49%. There are many differences between the findings obtained from this study and the findings in the present study. For example, while the ratio meaning of the fraction is the second most important in study of Doyle et al, it was the lowest level of knowledge in the study. This difference between the sub-meanings of the fraction may have been caused by the differences of the groups in which the study was conducted. Because one of the studies was conducted with teachers and the other with high school students. This difference can also be expected when the measurement tools used to measure successes are different Clarke et al. (2011) in his study with sixth grade students, according to the responses from the students, the success for operator meaning of the fraction was 64.5%; success for measure meaning was 51.1%; success for quotient meaning was 30.3% and success for part-whole meaning was 25.4% in the sense of achieving success. In addition, there are no conclusions regarding the ratio meaning of the fraction in this study. In this study, the success of the whole part of the fraction in the last place is in conflict with the findings of this study. Other than this, the success rates and values of this study are in parallel with present study.
In the study carried out by Charalambous and Pitta-Pantazi (2007) with fifth and sixth grade students, the results of the fraction were 75% in terms of part-whole, 64% in terms of ratio, 55% in terms of quotient (division), 45% in terms of operator (processor) and 25% in terms of measure. When compared to the findings of this research, it is seen that the success of each meaning of the fraction changes. The results obtained from these studies are comparatively given in Table 12 below. *indicated no evidence of any findings related to the meaning of the fraction.
In the studies conducted at different groups and grades on the success levels of the teachers in terms of the meaning of the fraction, it is observed that there are studies that support the work at hand and that there are studies in the opposite direction. In other words, in studies conducted at different groups and grades, the levels of knowledge about the different meanings of the fraction show changes. This may be due to the fact that the study was carried out on different groups and it was surveyed with different measurement tools.
The Pearson correlation coefficient was examined in order to look at the relationship between the primary school ies.ccsenet.org
International Education Studies Vol. 12, No. 6; teachers' knowledge for the different meanings of the fraction. According to Pearson correlation values, it was concluded that each meaning of the fraction is in a meaningful relationship with each other. It is concluded that while the operator meaning of the fraction has a weak relationship with the other meanings of the fraction, the part-whole, measure, ratio and quotient meanings of the fraction has a moderate relationship with the other meanings of the fraction. Moreover, all of the relationships between the meanings of these were found to be positive. These findings support the findings of some previous studies (Doyle et al., 2016; Gabriel, Coché, Szucs, Carette, Rey & Content, 2013; Charalambous & Pitta-Pantazi, 2007 ).
However, Van Steenbrugge et al. (2014) in the study of the conceptual and procedural fractional knowledge of the primary school teacher candidates in contrast to the findings obtained in this study, it is concluded that the candidates of the primary school teachers have a negative correlation between part-whole meaning of the fraction with ratio meaning of the fraction and a positive correlation with the other meanings of the fraction. The operator meaning of the fraction is also negatively correlated with the splitting meaning; among all the other meanings of the fraction, a positive correlation was found to be similar to the findings in this study. At this point, it is seen that primary school teacher candidates with primary school teachers have negative correlation between part-whole meaning with ratio meaning and also between operators meaning with quotient meaning, these situations are different with this study. Because, in this study, there is a positive relationship between all the meanings of the fraction.
Suggestions
Teachers' subject matter knowledge and how the profound understanding of fundamental mathematics is attained are discussed. For example; American teachers are offered no opportunities within the school day for these collaborative deliberations, therefore can teach for many years without deepening their understandings of the content they teach. But Chinese teachers continue to learn mathematics and to refine their content understandings throughout their teaching careers. Teachers' work in China includes time and support for serious deliberations and seminars on the content of their lessons (Ma, 2010) . Efforts constantly to keep open to learning about issues of class teachers in Turkey would be appropriate like to Chinese. The following may be recommended for improvement:
1) It is advised for the primary school teachers to know the knowledge about the fraction, the knowledge of the sub-meanings of the fraction and the relations between the meanings of the fraction. Because this is pedagogically important.
2) This issue may be given at the undergraduate level in order to increase the knowledge of the class teachers about the fraction.
3) The primary school teachers have sufficient knowledge about the meanings of the fraction and their use in the applications of the education process is considered important in terms of the quality of teaching. Therefore, it can be suggested to plan the teaching process by considering the fractional subject in terms of both conceptual and operational.
